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e Theridgein p+Au and 3He+Au @ 200 GeV

e v, (PID) p+Au d+Au and 3He+Au @ 200 GeV
e v3 d+Au and 3He+Au @ 200 GeV

e d+Au v, @ 200, 64, 39 and 20 GeV

Carlos.PerezLara@stonybrook.edu 2



The PHENIX Detector
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p+Au  SHe+Au / p+p
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2 Particle Correlation Function
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3He+Au (0-5% centrality)
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3He+Au (0-5% centrality)
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p+p (MB)

PRL115 142301(2015)
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PRL 115, 142301 (2015)

PHENIX HeAu and PP 200 GeV
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p+Au
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© Qg

p+Au d+Au

V2 {EP}

a®
e

3He+Au :

Initial Geometry Dependence
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vz in p+Au, d+Au, SHe+Au @ 200 GeV

PRC 95, 034910 (2017)
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vz in p+Au, d+Au, SHe+Au @ 200 GeV

PRC 95, 034910 (2017)
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vz in p+Au, d+Au, SHe+Au @ 200 GeV

0-5% p+Au 200 GeV 0-5% d+Au 200 GeV 0-5% “He+Au 200 GeV
i rerrprrrrprrrd I LN B I LN I LN I LI LI I LI | LI | LI | LI | LI I LI | --I L | I LILILL | LILILL | LILILIL | LI | LI I LI | ]
- = PHENIX v, PRC 95, 034910 (2017) T 1
0'25E.AMPT (a) (b) T (c) ]
[ soNIC : ]
0.2} 9 superSONIC T .

[ =« IPGlasma+Hydro s - [ "w"-
o e T 3 h
><\|O.15: El El: R4 El ElElHEH ]
: ﬂ ﬂ m o8 I -t ]
0.1 i ﬂ D H‘\_ T ‘ ]
: E El ] |
0.05} e . ]
O: I‘I L1 11 | L1 11 I | | L1 IP|IHIIENIIXII o111 I L1 11 | L1 11 | L1 11 | L1 11 | L1 11 I 11 |--| L1 1 I L1 11 | L1 11 | L1 11 | L1 11 | L1 11 I 11 |-

05 1 15 2 25 3 05 1 15 2 25 3 05 1 15 2 25 3
p,(GeV/c) p_(GeV/c) p.(GeV/c)

IPGlasma+Hydro does not
simultaneously describe
the three systems

AMPT describes data
well below 1.2 GeV/c
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vz in p+Au, d+Au, SHe+Au @ 200 GeV
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d+Au Energy Scan

V2 {EP}



d+Au @ 200, 62, 39 and 20 GeV
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v2in 200 and 62 GeV well v2in 39 and 20 GeV beyond pt > 1
described by (super)SONIC GeV/c is much higher than prediction
over all pt from hydro models: purely nonflow?

no nonflow component assigned yet
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d+Au 3He+Au

V3 {EP}

@200 GeV :

handle on pre-equilibrium stage?
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Vv, and vs for d+Au and *He+Au @ 200 GeV

— 01

t:0.2IIII]IIIIIIIIIIIIIIIIIIIIIIIII [:0.2IIII]IIIIIIIIIIIIIIIIIIIIIIII]
- - 0-5% {s,, = 200 GeV . B 0-5% {s,, = 200 GeV .
" = °He+Auv,, v, (PRL 115, 142301) N » *He+Auv,, v, (PRL 115, 142301) /\/t
| e d+Auv, v, we e d+Au v, v, \ ? d
0.15—~ — SONIC He+Au . /g«»"t LS 0.15— — superSONIC “He+Au TR E
- — SONIC d+Au L= — superSONIC d+Au mn ® .
- _-v_ ﬂ'\".-— n . |
[ PHENIX PH--ENIX Y 4. i
| preliminary preliminary 4

I T 1T T 1 I 1 T 1T l 1T T 1

0.1 .

0.05— 0.05 T 'l' {' l' -
I I / $ * |
of i or TR

IIII|IIII|I]II|III[IIIIIlI]IIl Il[lIIIIIIIIIIIIIIIlIlII|IIII|
0.5 1 15 2 25 3 0.5 1 15 2 25 3
P. [GeV/c] P. [GeV/c]

Large vs difference between the two
systems challenges inclusion of pre-
equilibrium stage
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@200 GeV @200, 62, 39, 20 GeV

ptAu  4.a, “HetAu S ummad ry d+Au

e SONIC (Glauber initial geometry + viscous hydro with eta/s=0.8 + hadronic phase)
can reproduce v; results for all system sizes and energies.

— Supports initial geometry driven v;

e AMPT (partonic + hadronic transport model) reproduces well v, results
for all system sizes and energies below pt < 1.0 GeV/c

e Mass scaling in v, in the three systems at 200 GeV

 v3 for d+Au and 3He+Au helps constrain pre-equilibrium stage
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@200 GeV @200, 62, 39, 20 GeV

ptAu  4.a, “HetAu S ummad ry d+Au

e SONIC (Glauber initial geometry + viscous hydro with eta/s=0.8 + hadronic phase)
can reproduce v; results for all system sizes and energies.

— Supports initial geometry driven v;

e AMPT (partonic + hadronic transport model) reproduces well v, results
for all system sizes and energies below pt < 1.0 GeV/c

e Mass scaling in v, in the three systems at 200 GeV

 v3 for d+Au and 3He+Au helps constrain pre-equilibrium stage

Other interesting results left out due to lack of time
e v2(EP) for p+Al at 200 GeV

e v2{2} and v2{4} for d+Au at BES

e Cumulants for p+Au and d+Au at 200 GeV
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@200 GeV @200, 62, 39, 20 GeV

ptAu  4.a, “HetAu S ummad ry d+Au

e SONIC (Glauber initial geometry + viscous hydro with eta/s=0.8 + hadronic phase)
can reproduce v; results for all system sizes and energies.

— Supports initial geometry driven v;

e AMPT (partonic + hadronic transport model) reproduces well v, results
for all system sizes and energies below pt < 1.0 GeV/c

e Mass scaling in v, in the three systems at 200 GeV

 v3 for d+Au and 3He+Au helps constrain pre-equilibrium stage

Other interesting results left out due to lack of time
e v2(EP) for p+Al at 200 GeV

e v2{2} and v2{4} for d+Au at BES

e Cumulants for p+Au and d+Au at 200 GeV

Dank U wel!
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d+Au @ 200, 62, 39 and 20 GeV
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e v, in 200 and 62 GeV well described by (super)SONIC over all pt

e v, in 39 and 20 GeV beyond pt > 1 GeV/c is much higher than prediction
from hydro models

e AMPT suggests that high v, for pt > 1.0 GeV/c may come from remanent
nonflow component
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Event Plane method
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Psi» resolution for most central (0-5%) collisions
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Centrality Selection based on BBC (Au going direction)

p+Au @ 200 GeV

PRC 95, 034910 (2017)
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e (Super)SONIC describes
(fairly) well v2 over all pt

e SuperSONIC describes v3
well at low pt. Stronger
pre equilibrium
sensitivity?

e AMPT reproduces v3
below 1.2 GeV

e IPGlasma+Hydro (no
hadronic phase)
overshoots data
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* The PHENIX experiment ~ Bose-Einstein correlations ~ PHENIX Lévy HBT results ~ Summary
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Initial eccentricity over a large eta range

L e 04 L e
0.1 © Au+AuPHENIXPRC 92034913 | v2 scaling with Epsilon2 [ <5 Au+Au PHENIX PRC 92 034913 |
- @ Cu+Au PHENIX PRC 94 054910 - . T | @ Cu+Au PHENIX PRC 94.054910 |
T at midrapidity 0.35 n cor ]
L /A Cu+Cu PHENIX PRC 92 034913 - .O[ A Cu+Cu PHENIX PRC 92 034913 |
F Charged hadron - < > o i 1
o ‘e%e l<0.35, 0<p_<3 GeV/c w i .?
= 0.05F ° {Su=200 GeV | ;N 0.2 i
I % ¢ | 2 ]
L ® R . . . O 1% Charged hadron |
I i v2 scaling with Epsilon2 : 11<0.35, 0.3 GVic
i E,’rZ'l.mE.% 1 for asymmetric systems :§r2'|.m'?n"J?§ 15200 GoV |
200 400 600 at forward/backward OO 200 400 600
leocal/dT] ra pldltles leocaI/dT]
T T T T T T T T T T I T T T I T T T I T I T T T I T T T I
0.06r [ i i _-
r Iﬂj éﬂ:ﬁt‘j %%% %ee\\// Au-going b 0'2: §2,Au—going Z‘ZZAU I EZ,Au-going Zzz,Cu+Au I EZ,Au-going Z 22,Cu 1
® Cu+Au 200 GeV Cu-going [ “2,Cu-going ~ “2,Cu T “2.Cu-going ~ “2,Cu+Au T “2.Cu-going = *2,Au
A Cu+Cu 200 GeV 4] 015

_ > T 3 T ]
Charged hadron 3<hl<3.9 o | %\\# 1 /4}'\4:-1 1 o 5 %]
1T 0 % I I ]

ISwe200GeV | o Se o @ T £ e T ]
| ood & AutAu I ffé I
i ! : 83:?3 éld %(éllr:]% I Charged hadsron_’o‘2<olglg’o;3 1 PH\/E_NIX ]
b 0:| . |A CU+CU 1 . :I L L L | L L ’:‘N_ | L :I L L L | L ?rEI[mITar¥ ]
| | 0 200 400 0 200 400 0 200 400
PH ENIX i dNE)hCBJ/dn

prellmlnary

% 00 20|0 300 400 500 See flash talk at QM17 by Hiroshi Nakagomi
dNSeAld

oh |




Recent results from v3 in d+Au presented in QM17

Triangular flow at 200 GeV in different systems:
iInsights about the role of preflow

IIIIIIIIIIIIIIIII
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0.05
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* Trends well described with hydro without preflow

S
PH: ENIX Julia Velkovska, QM 2017 15

See talk at QM17
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Recent results for v2 in p+Al presented at QM17

Charged v, Comparison between systems
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* Geometry control works! by Qiao Xu
sH ENIX  Quark Matter 2017 11 Qiao Xu T J—




Recent results from v2{2} and v2{4} in d+Au for BES presented at QM17

vo{2} and v»{4} in the d+Au beam energy scan
39 GeV
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Recent results from cumulants in p+Au and d+Au presented at QM17

Components and cumulants in p+Au and d+Au at 200 GeV
d+Au

p+Au
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o Real {4} in d+Au, imaginary v»{4} in p+Au

See talk at QM17
o Fluctuations could dominate in the p+Au (v2{4} = \/v5 — 0?)

by Ron Belmont
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